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Introduction
Diabetes increases the risk of cardiovascular morbidity and mortality by promoting cardiovascular injury, which is a major cause of death and disability in patients [1] . During vascular injury, vascular smooth muscle cell proliferation is a critical factor and a noted characteristic. Some studies have suggested that oxidative stress [2] and growth factors [3, 4] are involved in the proliferation of VSMCs in diabetes models. Recent studies have suggested that vasodilators play a major role in modulating the proliferation of VSMCs in diabetic models [5] . 2 S) is the third member of the gaseous transmitter family. It is a strong reducing agent [6, 7] and vasodilator [8] and is endogenously synthesized from L-cysteine. In mammalian cardiovascular tissues, the biosynthesis of H 2 S is mainly catalyzed S pathway plays an important role in the development of certain cardiovascular diseases, such as spontaneous hypertension, atherosclerosis and heart failure [11] [12] [13] . However, whether H 2 S protects the periphery vasculature against diabetes-induced injury remains unclear. receptor on the sarcoplasmic reticulum, which causes calcium to be released and thus increases the calcium concentration in the cytoplasm [14, 15] . Some evidence suggests that modulator of CaSR induces the relaxation of rat isolated small mesenteric arteries [17, 18] . A recent study found that increasing the [Ca 2+ ] i increases endogenous H 2 S production in smooth muscle cells [19] .
The role of H 2 S in inhibiting the proliferation of VSMCs has been investigated previously 2 S pathway on SMC proliferation have not been 2 S pathway may uncover the mechanism of endogenous H 2 S production.
In the present study, we determined that the reduction of H 2 S production in a STZand H 2 S production and arrest the progression of diabetic vascular injury.
Materials and Methods
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The study was approved by the Institutional Animal Research Committee of Harbin Medical University. All dark cycles and allowed free access to normal rat chow and water throughout the study period. Rats were randomly assigned to different treatment groups.
Experimental groups
following STZ injection. Blood glucose levels of the rats were measured using blood glucose test strips after 72 h of STZ injection, and blood glucose levels over 16.7 mM were accepted as diabetes. Rats were divided repeated after 2 weeks of treatment in each group.
Morphological changes in the mesenteric secondary arteries of rats
Ultrastructural alterations of mesenteric secondary arteries of rats were detected by transmission at 37 °C and pH 7.4. Reagents aqueous solution was introduced directly into the organ bath by an automated pipette. At isolated from different groups of rats. After a 30 min washout period, the arteries were precontracted by 1 nM by cumulative addition to the organ bath. The functionality of the endothelium was also determined after obtaining the reagents induced relaxation response. For this purpose, after an hour of washout period, bath. and incubated at 37 °C for 90 min. The reaction was stopped by contents of the center wells were transferred to test tubes each containing 3.5 ml of water, 0.5 ml of 20 mM N,Ndimethyl-p-phenylenediamine sulfate in 7.2 M HCl and 0.5 ml 30 mM FeCl 3 in 1.2 M HCl were added. The absorbance of the resulting solution at 670 nm was measured 20 min later with a Multiskan spectrum microplate spectrophotometer.
Vascular smooth muscle cells of rat thoracic aorta (A7r5) culture
Cell viability and proliferation assay
4 to different reagents for another 24 h. Cell viability and proliferation were measured respectively by the The VSMCs were placed onto coverslips, which were covered in 24-well culture plates with polylysine.
Total protein extraction from rat mesenteric secondary arteries and cultured vascular smooth muscle cells of rat thoracic aorta (A7r5) and protein analyzed by western blotting
transferred into small tubes and rotated 1 h at 4 °C. Solubilized proteins were collected after centrifugation
General characteristics and blood glucose in diabetic rats
To investigate the in vivo effect of H 2 rat model by injecting rats with STZ. Compared with the control group, food and water intake diabetic groups. These results demonstrated that our rat diabetic model was established
Exogenous H 2 S decreased the thickness of smooth muscle in the mesenteric secondary arteries of diabetic rats
To explore the in vivo effect of H 2 S on the proliferation of smooth muscle in the mesenteric secondary arteries of diabetic rats, the thickness of the mesenteric artery was evaluated by increased and the H 2 S concentration decreased in the mesenteric arteries of the 4, 8 and 12 week diabetic groups. The thickness of the smooth muscle and the H 2 S concentration in the receptor pathway in response to hyperglycemia. The mechanisms underlying the antiproliferative effect of H 2 S are multifaceted. A recent study suggested that one of the focal point of these studies is the 2 S pathway, which inhibits VSMC proliferation, is related to the A previous study [38] suggested that in adult blood vessels, VSMCs proliferate at dramatically, and the cells become dedifferentiated owing to their inherent plasticity. Depending on the pathological state, the contractile phenotype of VSMCs can be altered from a quiescent contractile to a proliferative synthetic phenotype [39] . In the present study, we mechanism through which H 2 S inhibits the proliferation of VSMCs.
Protein expression in the mesenteric arteries of diabetic rats CaSR or H2S increased the relaxation rate of the mesenteric artery rings of diabetic rats
CaSR-mediated H 2 S generation in VSMCs via Ca 
